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Introduction  

Over the past two decades, the Wisconsin Department of Natural Resources (WDNR) 

has developed a suite of wetland monitoring and assessment tools following the ñLevelò 

approach of the US EPA National Wetlands Monitoring Workgroup (USEPA 2006). This 

suite includes tools to assess both wetland function and wetland condition. Both Wetlands 

By Design (WbD; Level 1 ñLandscape Assessmentò; Miller et al. 2017) and the Wisconsin 

Rapid Assessment Methodology Version 2 (WRAM V2; Level 2 ñRapid Assessmentò; WDNR 

2014) were designed to assess wetland functional values, whereas the Wisconsin Floristic 

Quality Assessment Method (WFQA; Level 3 ñintensive site assessmentò; Bernthal 2003) and 

accompanying Provisional Wetland Floristic Quality Benchmarks for Wisconsin (Hlina et al. 

2015; Marti and Bernthal 2019) were designed to assess the biotic integrity (condition) of 

Wisconsinôs wetlands. 

While many of these tools have reached a point of final or provisional completion, a 

large question remained as to how these tools (whether singularly or in combination) could 

be most effectively applied by WDNR to meet state and federal regulatory mandates as they 

relate to wetland monitoring and assessment and wetland water quality standards. Wetlands 

are recognized by WDNR as a vital water resource which form the nexus between uplands, 

groundwater, and ñtraditionalò surface waters regardless of their landscape position (Mushet 

et al. 2015; Marton et al. 2015; Fritz et al. 2018; Lane et al. 2018; Leibowitz et al. 2018; 

Schofield et al. 2018; Mengistu et al. 2020 ), and thus development of a routine wetland 

monitoring approach using these tools (especially WFQA) was identified as a top program 

priority in Wisconsinôs Water Monitoring Strategy 2015-2020 (WDNR 2015). The strategy 

also identified a significant gap in determining the appropriate scale for wetland monitoring 

and assessmentðlisting watershed, basin/sub-basin, and US EPA Omernik Level III 

ecoregions (Omernik et al. 2000) as potential scales of interest, but also a written intention to 

integrate wetlands within WDNRôs Targeted Watershed Assessment (TWA) Approach 

(WDNR 2015).  

Given these factors, a pilot study was needed for WDNR to begin its first attempts to 

integrate wetland monitoring and assessment as part of standard WDNR Water Quality 

Program activities. After consideration of various factors (i.e. staffing distribution and 

interest/expertise, existing and potential resources, feasibility of scale, transferability of 

results, etc.), WDNR Wetland Monitoring and Assessment Staff determined that piloting a 

project in conjunction with an existing WDNR TWA project had the greatest potential for 

programmatic/staff buy-in and for logical integration into future WDNR water quality 

monitoring efforts. Thus, WDNR Wetland Monitoring and Assessment staff proposed and 

were successful in securing support through US EPA Region 5 FY17 Wetland Program 

Development Grants to conduct a pilot project in conjunction with a TWA with the 

following goals: 
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Goal 1: Identify a TWA project area in conjunction with regional WDNR field 

monitoring staff and local conservation partners (county staff, NRCS Conservation 

staff, etc.) where a wetland monitoring and assessment component may add value or 

insight to ongoing TWA and broader water resources related conservation efforts. 

Goal 2: Conduct site selection for monitoring using various accepted site selection 

methods, including probabilistic and targeted sampling, to evaluate strengths, 

weaknesses, feasibility and comparability of results. 

Goal 3: Conduct monitoring using WDNRôs suite of developed wetland monitoring 

and assessment tools at selected sites. 

Goal 4: Perform additional cross-calibration and validation of existing tools using field 

collected data. 

a. Calibrate WbD using observational field data from WRAM V2 and WFQA 

through comparison of results. 

b. Conduct additional Level 3 monitoring (soil physicochemistry and water 

chemistry) for comparison with WbD and WRAM V2 results related to carbon 

storage and nutrient/sediment retention functions. 

Goal 5: Report on wetland condition and function within the TWA project area based 

on monitoring efforts, also evaluating major wetland stressors, in order to inform 

conservation actions of WDNR and other conservation entities. 

Goal 6: Integrate wetland survey results with results from lake and stream monitoring 

to create the first integrated water resources TWA Report in Wisconsin.  
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Figure 1. A map of the Pine River Watershed (study area). Features include HUC 10 

boundaries (purple lines and text), HUC 12 boundaries (red lines and text- Pine HUC 12s 

highlighted in beige) and the Almond Terminal Moraine (approximate extent; green line)-- 

the boundary between the Mississippi River and Lake Michigan Basins. Bottom tile shows 

added Wisconsin Wetland Inventory showing likely extent of wetlands in the watershed.


































































































